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CHARLES RIVER DAM

BOSTON, MASSACHUSEITS
DESION MEMORANDUM NO, 3

" CONCRETE MATERIALS

1. GENERAL, The project, located in the city of Boston, Massa-

chusetts, will require approximately 8l,000 cubic yards of concrete

.for construction of a pmuping station, locks and viaduct. The con-

cre‘be will be subjgéted to severe climatic conditions with alternate

cycles of fréezing and thawing during the winter months; therefore,

for durability, air-entrained concrete is considered mandatory. The

‘pmping station a"nd‘the locks above mean low water will require a

superibr quality concrete. The viaduct and the locks below mean low

 water will require a regulér quality condrete_. In view of the quan-

tity qf concrete involved and the location of the project, the speci-
fications will providé for use of a8 semi-autonatic concrete plant
using stationarj or truck mixers, Due to the 'h‘i'gh utilization Qf the
land in the project area and the l'i.mitedb area available at the proj-
ect site itself, an on;-site plant is not consid’efed feas'ible.; there-
fore, an off-site plant will be specified.

2. CEMENTING MATERTALS. The size of the monoliths w1l not

result in excessive thermal stresses but the location of the struc-
ture involves sea water sulfate exposure; therefore, Type II portland
cement will be requiz_-ed for the project. No special investigabioxi of

portiand cement was cmdﬁgﬁted as cement in this area is usually



 supplied by one of six mills located in the New York Hudson River
Valley or from one of the elpjxt mills located in the Pennaylvania
g 'Iah:.gh Valley., All fourteen mitls manufacture Type 1T portland ce-
| ment-. ‘There_are»no economically available sources _of.__natural, slag,
or port Land blast — furnace slag'.eements av_ailabl_e inth:.s area;
therefore, these 't_ypes of cement will not be 'specified”.'-' Investiga-
~ tion of commercial somfees of pozzolans (£ly ash‘)_indieates,no
. ecot;omically available sources, Costs of handling and 'ehipping of
zoozzolan.s more‘_ than offset savings galned by its substitution for
portland' cement ; .therefo're, poszolans will not-. be Specifie_d‘..-'

'3, AGGREGATE, | - "

a. Field In'vestigation.' A field reconna.issancewas per-
formed in June and November of 1970 by an engineer geologist team
to determine th.e available sources of concrete ag'.gregate's'. D'oe to
the size and location of the project site, there is a high proba-
bility that concrete will be obtained through a ready-mix concrete
'supplier, therefore, the ava:.lable source invest:.gatlon includes '
not only the potent1a1 aggregate sources in the project area but '
also those sources which normally supply the ready mix companies
located in the project area. There are six potential— souroes of
processed sand and gravel and three potential sour'ces_: of oroceaeed
crushed stone, Table II -lis’ts the sourées and locations, plant .
‘capacity, ‘and Ahaul' distance to the pro;)ect site of each source of

aggregate cheoked during the field reconnaissance.



AGGREGATE ‘Plant Capacity ~ Haul Distsnce

Source and Lo'cation (tons per hour) S "f ,(Mil_'es_)
Rowe Contracting Co., (1) : o " -
'Malden, Mass, 300 R - - 6
- Old Colony Crushed Stone Co.(l) oo S - 1
‘Quincy, Mass. , - - .
Ly Sand & Stome Co., (1) - LSO S 13
»Swmupsccrbt, Mass. ;- S
" Burlington Sand & Stome Co, 200 18
Burlington, Mass, g o .
. Al WEIL Sand & Gravel Corp.. ~ Loo S : o 17
Canton, Mass. _ S ' S
M, Benevento Sand & Gravel Co.  L50 s o 17

Wi]minghon, Mass,

_ Glenview Sand &‘Gravel _Co. o 300 o - _— 26 '(2.) '
Chelmsfbr'd, Mass.‘ . ' . .

Pla:.nv:.]le Send & St.ane, Inc. 500 - R 0
Plainville, Mass, -

Ossipee Aggregate Corp. - ©ohoo | -~ 100 (2) |
Ossipee, N. H. : : o ' -

) (1) Produce only ¢rushed 'st,one..

(2) Rail haul |

. The iocétiéms of the project site and ‘the commeréiﬁl sources

" of ageregate are shown mA-_Plaf,e‘: 3-1. M. Be'hevehto Sandﬂ and Gravel
‘Company produces fine and coarse ag’gregéte used in »porblan'd' cement

‘and bltummous concrete. Bm'lington Sand and Stone Company regu-

' larly use ’ohe:.r fine and coarse aggregate in porbland cement con-

crete. A. A, Will Sand and Gravel Compoany do not regularly use
their coarse and fine aggregate in the production of portland ce-

ment concrete.



The acgregates iprod»uced by the plants of Lynn Sand and Stons

. Compémy (Coarse Aggregate), Plainville Sand and Stone -Incorporeted

(Coarse and F:l.ne Aggregate), Ossipee Aggregate Corporation (Coarse

__and Fine Aggregate), and Glenview Sand and Gravel Corporation (Fme '
: ’Aggregate) were selected for evaluation testing. These sources

"'regularly supply the ready mix suppliers in the project .area and are

considered as heving the bes’t_pote'ntial' for supplying concrete eg-

grogate for the project. Rowe Contracting Company and 0ld Colony

Crushed Stone Compeny have been tested previously and curremt samples
indicate» that th'e m‘aterials are now identieal to ‘those previously '

tested. Photographs of workmg faces of Rowe Contracting Ccmpany, -

0id Colany Crushed Stone, Company and Lynn Sand and Stone Compa.ny _

are shown on Plates 3-2 thru 3-4 respectively. _The maximum size ag-»

; gregates readily conimercielly available in this area ‘are 1-1/2_ inches,

o and based on increased costs of production for larger sizes and elim- |

ination of some aggregate sources, it is concluded that no econamical.
advantagev woulci. be obtained by requiring a_la'rger_.meximmnsize _eggre—' :

gate,

b, Tested Sources and Estimated Prices. The sources of

aggregete tested and the estimated delivered prices to the project

site of these aggregates, based on the quoted plant prices and Mas-

 sachusetts Department of Public Utilities minimum trucking rates,

which are currently twenty-five cents per ton for the first mile and |

five cents. per ton for each additional mile are as follows:



(1) Rowe Contracting Company. Quoted plant prices

~ are *52.00 to. 43, 50 per ton for crushed 'stone depending on the size

group. The dehvered pnce to the site ml_‘l. average #2 60 per ton

- for crushed stone.

(2) oud Colony Crushed Stone Company. Quoted plant

'prices are $2 hO to 33, 75 per ton for crushed stone , depend:n.ng on

_ the size group. The delivered pr:.ce to the site m.ll average $3.21.

per. ton for crushed stone.

(3) I;ynn Sand and Stone COmpanI. Quoted plant

prlces are 9,'61.90 to $3.35 per ton for crushed stone, depending on

. the size group. The delivered price to the site w111 average

V '$2.8_9 per ton for crushed stone.

(4) Glenview Sand and Gravel Company. Qnoted plant

prices are $2 .50 to $3. 75 per ton for gravel, ‘depending on the size
| group and $l.65 per ton for concrete sand, The dellvered prices,
by rail, will average #4425 per ton for gravel and - $2 90 per ton
‘_fcr concrete sand iny the fine aggregate from this source has

‘been evaluated by test:.ng.

(5) Plainville Sand and Stone, Incorporated. Quoted

‘ olant prices. are $2.00 to $2 30 per ton for gravel, depending on

the size. group and $1. 60 per ton for concrete sand. The delivered

prices to the site will average $3.76 per ton for gravel and $3 30

. per ton for concrete sand.



_ggregate Tests. Results of aggregate tests performed -

on materia.!.s from the four sources whlch have undergone evaluation

" .'te‘stmg for t_hls._'_project are _s_xmnar:;zed on Plate .Nmnber_s. ,3-5 through -

. 3"'.80 :

A petrog'raphic examination of coarse aggregates f:bom Rovwe Con-.'f

tracting Company a.nd Old Colony Crushed Stone Comoany indzcated that

~ the materla.l_s are now identical to those previously tested. Results

of aggregate tests for these two prev1ously tested sources are sum-
narlzed respect:wely on Plate Numbers 3=9 and 3-10.

Results of the weether:.ng tests show that the DFE .(du_rability

| factor) of the tested sources range from a high of 87 to a low of

57. The DFE value of 57 represehts a quality rating of good , but |

~ due t_o its relatively poor _r_ating- in comparison'to the other sources
" tested, a DFE of 57 will be set as the lowest 1:un1t acceptable for

' .aggregate to be used on this project.

d. Concrete Making Properties of Aggregates., The water

cement ratio and cement factor versus compressive strength curves

' deveioped by utilizing concrete aggregates for the soufces te'sted

are shown on Plate Numbers 3-1l1 through 3-11; for ﬂl sources X~

cept 0ld Colony Crushed Stone Company and Glenv:n.ew Sand and Gravel

.Company‘for wh_:Lch- test data are not avellable.

e, Service Records. The -aggregates from the tested

‘sources have been used ‘in concrete for a munber of federal state




' _and local 'pnojects'. Rowe Contractlng Company has regularly sup- '
_ plled coarse aggregates for constructlon of ‘state and private |

_' build:mps in the Boston Aren, Old Colony Crushed St.one Company

regularly supplles coarse agrregate to Grazziano Trmsﬂ-bﬁxed Com-

pany in Braintree ’ M_a_s_sachusetts for local building construct:.on. |

~Lynn Sand and Stone Company supplies cosrse aggregate used in state
and privetc buildings, state highway bridges and militery construc-

- tion. Glenview Sand e.ndb Gravel Company supplies fine aggregate to -

All:.ed Concrete Company in Everett, Massachusetts ‘and fine and

‘ 'coarse aggregate to E, A. W:Llsun Concrete Cmupany, A.ndover, Massa-

; chusetts. Glenview Company_ aggre‘gate has been used in many state _ '

buildings and on state highways. Pla:.nvl_!le Sand and Stone, Incor- ‘

. porated fine and coarse aggregates have been used in state and :t‘ederal .

structures. : Ossz.pee Aggregate Corporation fine and coarse aggregates

have been used in state. and local structures. The perforrtiance of ag-

, gregates frm all- of the sources is cons:.dered satisfactory, although

it must be nctec the penod of record is less than flfteen years.,

he WATER, The concrete structures will be constructed in or

:adjac'ent to sea water. The use of sea water will not be consi_d'er_éd

for mixing or curing cvcncret_e. It is assumed that water for both nix-

ing and curing will be cbtained from a city water supply and since

the exact sources could not be predetermined, tests were not per-

formed. Sources of water proposed by the contractor for mixing and

cliring concrete 'will be tested prior to use. The water which will

be impounded by the concrete structure has been tested to detemmine



: whether it conta:ms ary concentratlon of deleterious chemicals whlch |
'might affect the prOporticnmg of concrete or the selection of ce-.
ment type. The resuTts of laboratory tests performed on the wat_er
samole indicate the water is essentially diluted sea water.

-5.' _SOURCES OF CONCRE'I‘E There are three sources of ready-m:xed'

concrete w:Lthin a six mile haul distance of the project site. Boston
Sand and Gravel Gompany operstes an automatic central—m:ix type con-
crete plant in Charlestown, ‘Massachusetts 'approximvately a one mile
haul distance to the eite. This plant is supplied with fine and
‘coarse aggregates which are shipped, by rail, from Ossipee Aggregate
,. Corooration,.Ossipee , New 'Hampshire.- Allied Concrete Corporation |
operates a seml-automatic central—mix type concrete plant in Everett
_ '_Vassachusetts s approx:unately a three mile haul distance to the site.
| _Th:Ls plant is supplied, by ra:.l with fine aggregate from Glenview
Sand - and Gravel Company, Cheimsford, Massachusetts, and coarse aggre-
gate, by truck, from Iynn Sand and Stone Cmpany, Swarxpscott, Massa-
chusetts., J. 4. McNaxhara, Incorporated; operates an automatic tran-
sit-mix type concrete plant in Allston, Maesachus_ertts s approx:hhately
a ‘fi've mile haul distance to the site.- ‘This plant is supplied? by
truck, with fine and comrse aggregates from Plainville Sand and Stone, ‘
Incorporated Plainville, Massachusetts.

6.,  RECOMMENDATIONS AND CONCLUSIONS, Based on data presented

herein, it is considered that aggregate from any of the six sources

tested is acceptable and it is recommended that fine aggregate'from -



E the three testéd}sources and coarse éggregate from the five‘tested _

 sources, as listed, be approved.
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Rowe Contracting Company
Malden, Massachusetts
Quarry Face 2000 feet long

Rowe Contracting Company ‘
Malden, Massachusetts _
Quarry Face 100 feet high -

PLATE NO 3.2"4

T e
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‘014 Colony Crushed Stone Company
Quincy, Massachusetts
Quarry Face 2000 feet long

01d Colony Crushed Stone Company
Quiney, Massachusetts
Quarry Face 150 feet high

PLATE NO,




Iynn Sand and Stone Company
Swampscott, Massachusetts
Quarry Face 2000 feet long

Lynn Sand and Stone Company
Swampscott, Massachusetts
Quarry Face 120 feet high

PLATE NO. 3-4




sTATE: Mass, woEx No- AGGREGATE |T63700 o WRD Tohopatory |

AT - tonc.. 70%y , DATA SHEET {oate: Septembar 1970
LAB. SYMBOL O 5 7.7 thyn 3 © TYPE OF MATZRIAL! '
tocaviow: 30 Danvars Road . -

Smpap nt‘i_;; Mass,:

PRODUCER: TT'!]” Sillﬂ ay i Sl C

saweLLd ov: - NED

. A, Carcsella
TEsTe0 o Charles River Dam

JUSED AT Military Construction :
: Boston Army Base, S, Boston, Mass, (195).56)
PROCESSING GEFORE TESTING CWva Producer
GEOLOGICAL FOMKMTION AND AGE: : " . ~
W&NG (CRO-C 103)(CUM. o PASSING) [ TEST RESULTS I . leE.‘ |
= e YN I D9 I
' sieve] on | n {3/}ni in BULK 3P. GR , SAT SURF DRY (CRD-C 107,108): |9 922 _§9|2_90
eIn. ASSORPTION, PER CENT (CRD-C 107, 108): 0.8d0.901 .07
8N, : o ORGANIC IMPURITIES, FIG. NO. (CRO-C 121) - Q#
aiN. : SOFT PAATICLES, PER CENT (CRD-C 130): ' ’ —
IIN. . FER CENT LIGHTER THMAN SP.GR____(CRD-C 120): R —
EI1LE 100 PER CENT FLAT AND ELONGATED (CRD-C 119,120): 6.,1
21N 97 JWEGHTED Av. % LOSS, 5 CYC. MgB80, (CRD-C 115)
Tgmn J-LQ 100 ADRASION LOSS (L.A),%%, (CRD-C 117): .
vnc 1 L 7 100 UNIT WT,, LB/CU FT (CRD-C 108): 103@2. 99
I 1] 1 921100 CLAY LUMPS, "% (CRD-C 118): - ,
il 30| 981100 .
LY , G| LA QQ|SPECIFIC HEAT, BTU/LB/DEG. F. (CRD~C 124):
NO. & 61 )2 [REACTIVITY WITH NoOM (CRD-C 128):|Sec,mMA]
NO.8 2 I 3 Re,mM/L3
roie . bl 3 J [MORTAR - MAKING PROPERTIES (CRD-C 116) )
NC. 30 2 3 2lrvee CEMENT, RATIO DavS, a DAYS, -
{.~noso |- 2 2 |LINEAR THERMAL EXPANSION X!0°YDEG. f. (CRD-C 125,126): '
NO. 100 1.6/1.711.6 ROCK TYPE PARALLEL [ ACROSS '/ ON AVERAGE
N0.200) 1.201.3{1.2 ’
- 2009 0,610,711.4L
£, 0 | 5,88 &ﬁm
.{(e) CRD-C 105 (BOXCAD-C 104 WMORTAR : ) .
FINE AGGREGATE COARSE AGGREGATE

MORTAR -~ BAR EXPANSION AT (00F, @0 (CRD-C 123):

, 3 mo. 6 MO |9 ™Mo [12mo 3 mo. |6 mo [0 wo |12 mof
LOW - ALK, CEMENT: o Na,O EOUIVALENT: : :

HIGH ~ALK CEMENT: %o NapQ EQUIVALENT:

| SOUMDNESS IN CONCRETE (CRD-C 40, i14): ' . FAT |HwW-CD | HD-CW |’

_FiNe a6 Glenview Sand &  CoARsE AGG: OFE avo ,
e #GS. Gravel Co.,ChelmsfewmdeMumss, Iym Sand & Stone®tse | 57 <

PL1ROGAAPMIC DATA (cRE-C 127): SUMMARY: The crushed quarry stone is comprised o
aphanitic to medium grained igneous rocks ranging from diorite to granite.
Physically, the material is of angular particle shape, smooth to rough tex-
tured with weathering primarily confined to the granitic rock varieties. The |-
rock particles are primarily hard, dense and unweathered with only 3% showing -
a slight degree of surface weathering, The particle constituents, based on
the theoretical maximum density blend, approximates the following percentages:
66% Diorite, 13% Granodiorite, 15% Dark Aphanitic Varieties , 6% Granitic, 1
This material is considered to be of good quality for use as a concrete aggregpte.

REMANNS:

PLATE NO, 3-5




USED AT

{PROCESSING BEFORE TESTING Crughing. Sizin ! -

STATE:  Mass, |INOEX MO AGGREGATE |TesTeD ov- NED I.ahnzai.n:gy______“

et )s0y LONG.. 990 DATA SHEET [oate: September 1970

Location: Madison Street, Plainville, Mass,

PROOUCER: EJEJ'DXJ']‘]H SEJ. i‘ St T

|-

sampueo ov: - NFD. A G'a“ms‘ ella

TESTED roR: _Charles River Dam

CEOLOGICAL FORMMTION ANO AGE: Plaistacent Terrace.

LAS SYMOOL MO 8D.) 1 themy 3 TYPE OF MATERIAL: Dppg qand..&_G::anal__ .

GRADING (CAO-C 163)(CUM. Mo PASSING): | LFEST RESULTﬂ B FINE
Pﬁy . FINE | 1.%“. 3 /Iy AGG.
SIEVE _ 2 /)y AGG. fguLn 3P. GR , SAT SURF DRY (CRO-C (07,108): T &AL - o £
81N, . B ~ JassonpTion, per cenT (crD-C 107, 108): 0 od  h. o2 kY
5N, . 1 - ORGANIC IMPURITIES, FIG. NO. (CRD-C 121): - 1'
LAIN. SOFT PARTICLES, PER CENT (CRD-C .130): —
TN, ] . PER CENT LIGHTER THAN SP.GR_ (CRO- cnzc) et I
24N, ) PER CENT FLAT AND ELONGATED (CRD-C 119,120): 2'._0 C -
2iv- 1100 .. |WEWGHTED Av. % LOSS, 5 CYC. Mp8Qe (CRDO~C 113) B 92 5 5
1L Q9 © JABRASION. LOSS (L. A),%, (CRD-C 1i17): ’ )7._b_ ) ,
RIS 100 " JuNiY wT, LBACU FT (CRD-C 100 - lood TR 111
im. | 30 Q9 CLAY LUMPS, % (CRD-C 118) - B
L dw | "o h7l ' .
LR ) 29 SPECIFIC HEAT, BTU/LB/DEG, F. (CRD-C 124):
' NO. 4 1 100 |REACTIVITY WITH NoOH (cnn-c 128):f S e, rmMAL]
| noe 1 ) 87 Re, msLy
+0. 168 ‘1 q 67 MORTAR - MAKING PROPERTIES (CRD~C (16)
NO. 30 1 5 1 )2 |rrre_IT _cemenr, nano_l__mvs,__lls__'r._ZB___mvs,__JJ_Z_%
. NO 50 1 ) ah.uuun THERMAL EXPANSION X0 %DEG. F. (CRD-C 125,126):
| norooin 6 11,2 ” ROCK TYPE PARALLEL | ACROSS ON 'AVEW‘
NO.200(() ), 10.8 1.71- : BB i
- 200 o 10,8 1.8
sul7,8 £.59 2.7
«{té) CRD~C. 105 (BICRD-C 104 : MORTAR:

, o . FINE. AGGREGATE o -COARSE, AGGREGATE
MOATAR - BAR EXPANSION AT I00F, o (CRD-C 123): ; : :

, 3 w0 {6 MO 9 MO (12 mo. |3 mo. | &m0 |9 mo |12 wo
LOW -ALK. JEMENT: o Ne,O EQUIVALENT: | '
HIGH ~ALK_ CEMENT: %o NogO EQUIVALENT:
| SOUNDNESS IN CONCRETE (CRD-C 40, N4): { FAT |WW-CD | HD-CW
| FINE AGS. Plainville Sand &COARSE A6e:Plainville Sand & Stoﬂ#m 8'; '
FiNe 466 Stone, Inc, . COMRSE AGS: T, OFE 300

PLTROGAAPHIC DATA (CRO-C 127): STMMARY: 1, Gravel. The particle constituents of the
gravel fraction based on the theoretical maximum dersity blend approximates

Types, L% Shale and Schist, L% Siltstone and Conglomerate, 1% Feldspar.
Angular to subrounded, pink to dark gray, sound aggregates comprised of 53%

weathered fraction is generally only surface weathered providing a sound and
hard material, Weathered material is considered soft and unsound, Weather-

the following percentages: 51% Granite, 26% Quartzite, 1h¥ Dark Basic Rock

slightly weathered, h3% unweathered and L% weathered particles, The slightly

ing is primarily confihed to the granite, siltstone and conglomerate fraction

nemanns: Other than a heavier than normal dust coating which is easily removed

_intended nse.

by washing, this material is considered to be of satisfactory quality for ‘the‘

PLATE 3-6




v % Jiow 7i% | DATA SHEET [owc  September 1970
fuas. svmmoL w0 82,021 ‘ TYRE OF WATERIAL: Proc. Natural Sgg
‘LOCATION sjﬂmdm stre at e ’

3T Mags. ~Tmoex no- AGGREGATE [7esteo bv: RED Laboratory "%

ProouCer: (enview Sand and Gravel Company . - v - n
I——-_ - . . " b

sampieo ov:  NED, A, Carogella
TEsTEO FOR Chaz.:ls;.ﬁi.&r.])m

.USED AT

PROCESSING SZFORE TESTING CrushmgLSizmg_gnd Washing by Producer
GEOLOGICAL Fommation a0 AGE: Glacial Outwash- Pleistoceng

[Pe1ROGRAPMIC DATA (CRO-C 127): SUMMARY The natural sand is comprised of smooth sur-

| e accGlenview Sand &  coanst acc: Lynn Sand & Stone CO.oFe oo 57
rne ace.  Gravel Co, cosrse AGe: Swampscott, Mass, CFE 390

aced, subrounded to angular particles of yellow to gray:.sh green grains ap- -

roximatlng the following percentage distribution based on the natural grada- |

ion of the processed material: 59% Quartz & Quartzite, 11% Siltstons, 10%
chist, 8% Granite, 6% Feldspar, 5% Mica, 1% Miscellaneous. Pale yellow to
ite, dense, hard, quartz and quartzite particles comprise 59% of the sand.
lightly weathered to weathered siltstone and schist particles comprise 21%

of the dample with approximately 20% being of friable structure, The schist
portion comprises of 3% phyllitic particles constitutes the weakest fraction

ntmamns: 2N0 15 Largely coniined To the ¥NO., bU S16Ve S1z268,

-

PLATE NO, 3-7

Chelmsford, Mass.. ‘ ' - v '

GRAGING (CRD-GC 108)(CUM. o PASSING):" [ TEST RES_ULTS] _ FINE
y : FINE : AGG
SIEVE AGG. lauLn 3. GR , SAT SURF DRY (CRD-C 107,108): 2.6
o, | ' ABSORPTION, PER CENT (CRD-C 107, 108): : 777
SIN. C - JOMGANIC IMPURITIES, FIG. NO. (CRD-C 121):
4IN, : SOFT PARTICLES, PER CENT (CRD-C 130): P
31N, . PER CENT LIGHTER THAN SP.GR_____ (CRD-~C 129): ——
241N, - : PER CENT FLAT AND ELONGATED (CAD-C 119,120): v ‘
1 am . WEIGHTED Av. % LOSS, 8 CYC. Mg80, (CRO-C 113) | - 5
L§ ABRASION LOSS (L. A, "%, (CRD-C 117): o
T _ ' UNIT WT,, LB/CU FT (CRO-C 108): R m
i, _ _ CLAY LUMPS, %% (CRD-C 118) _ ‘ :
XL
bine | | ' " [SPECIFIC HEAT, 8TU/ALB/DEG. F. (CRD-C 124):
NO. 4 - 100 [REACTIVITY WITH NaOM (CRD-C 128)]Sc,mmA]
NO.B-: | 891. n.-.,mwu,
+0.16 | T3 |wORYAR-MAKING PROPERTIES (CRO-C 116) .
NO. 30 };7]7vre_TI__cemenr, nano___?__oms,lls__-g__z&__oava,_llﬁ___m< o
‘NO. 50 . 21 LINEAR THERMAL EXPANSION XI0“¥0EG. F. (CRD-C 129,126): .
NO. 100 L ROCK TYPE . | PARALLEL | - ACROSS ° oN’ _ AVERAGL
NO.200 1.7
- 200 1.8
F.alb A . 0,
.{(e) CAD-C 105 (B CRD-C 104 | wortar: : , -
. FINE AGGREGATE .. COARSE AGGREGATE
MORTAS - BAR EXPANSION AT 100F, %o (CRO-C 123): - - - 1
X 3 MO. ! 8 MO, | 9. MmO {12 MO 13 MO | & Mo [0 wmo |12 mo
LOW-ALK, CEMENT: “To Noa0 EQUIVALENT: '
HIGH ~ALK CEMENT: o NogO EQUIVALENT: :
SOUNDNESS IN CONCRETE (CRO-C 40, 14): FAT [uw-cO[WD-Cw




STaTE: N.H. INDEX NO - ' AGGREGATE |T€sTeo o NED Laboratory
tat._ 130y LONG.: 71°W ] DATA SHEET f{oare.  September 1970
LAS. SYMBOL NO.: 82..3.1 thru U Tvet or matcria: Proc, Sand & Gravel -

vocation: Route 16

_0ssgipee, New Hangpshire

PRODUCER: Ossipee Aggregate Corpoi'ation

sameLeo ov:  NED, A, Carosella

Tesveo For:  ‘Charles River Dam’

“[useo at

PROCESSING BEFORE TEBTING Crushing, Sizing and Washing by Producer

GEOLOGICAL FosmmTioN amD AGE: Esker - Pleistocene

| GRADING (CRD- ¢ 103)(CUM. Mo PASSING):" [TE 5T RESULTS] , [ FiNe

e ] ‘ 3 3] e
Seve| 1% [3/| % | | *o [suxsn o, s sunr onveno-c worionr 2,680 BIDLEL| (2,60
EIN. | , ABSORPTION, PER CENT (CRO~C 107, ic8): 11.020.,352.061 1.3z
3N, . _ - |omGaNIC. IMPURITIES, FIG. NO. (CRD-C 121) | e | i | e O+
aN. | SOFY PARTICLES, PER CENT (CRD-C 130): i ] —

BEXCHS . PER CENT LIGHTER THAN SP.GR_____ (CRD- ciz): | K —
2N PER CENT FLAT AND ELOMGATED (CRD-C 119,020) |3 ]y
2w | ' WEIGHTED AV. % LOSS, S CYC. Mg80, (CRO- € 118} 81 mh
3N 100 - ABRASION LOSS (L. A),%, (CAD-C 117): NAM B2kl - .

e | 71 100 UNIT WT,, LB/CU FT (CRD-C 108): 7.109.7102 . 8.
IS 83 CLAY LUMPS, *% (CRD-C 118) , ‘ o
s | " 3] 30{300 .
N 81 77 100 | SPECHFIC HEAT, BTU/LB/DEG. F. (CRD-C 124):

| No.a 2 3] 23 Qf [REACTIVITY WITH NoOHM (CRD-C 128)Sc,rmi/L]
NO.8 2 2 9 86 Re,mM/L!
rO. 16 1 pd 7 66 MORTAR - MAKING PROPERTIES (CRO - C 118)

{ no.30 o rvee LI cement, ratio T ___oavs)2l o 28 oavs_ 106 o
NO .50 11 5 )y 1; LINEAR THERMAL EXPANSION Xi0-YDEG..F. (CRD-C 12%,126): .
NO 100l 0 01,2138 L ROCK TYPE PARALLEL |. ACROSS *| | - ON. AVERAGE
no.200] 0,6]0,9[2,11 .0 "

2001 9 ) l0.611.8]  h.)

_M7.7816.985.7 .9

+{tey CRD-C 105 (BYCRD-C 104 MORTAR:

: FINE AGGREGATE ~ . COARSE. AGGREGATE

MONTAR ~ BAR EXPANSION AT I00F, %o (CRD-C 123): . '

. : 3 MO {8 MO | 9 MO [ 12 MO. [ 3 MO | 8 MO |9 MO.-]12 MO
LOW -ALK. JEMENT: “Tlo NeazO0 EOUIVALENT: : ‘
HIGH -ALK. CEMENT: = o Nog0 EQUIVALENT: _

SOUNDNESS N CONCRETE (CRD-C 40, 114): FAT IMw-cD|HD-CW
FINE AGC. Ossipee Agg, Corp,CORRSE AGG: Oss:meg__A_gg.Corn DFEsco | 70
TINE AGG, COARSE AGG: OF £ yo0

|Pe1nocaasmic Data (cRO-c 127> OUMMARYs 1. uravel. The particle constn.tuents of the

gravel fraction, based on the theoretical maximum density blend approximates
the following percentages: 55% Granite, 21% Volcanics, 7% Quartzite, L% Pegmad .
tite, L% Rhyolite, 3% Schist & Siltstone, 3% Diorite, 3% Miscellaneous.

Angular to subrounded light tan to black, clean aggregates range from soft,

weathered granites to hard demse volcanics., Approximately 59% displays vary-
ing degrees of weathering and is confined primarily to the granite, schist &

siltstone fractions. No potentially deleterious rock tvpes occurred in per-
centages cons1dered critical as regards use of th:.e aggregate in concete.

"UNIT WEIGHT, Ib/cu £t for 3/h" Blen 103.7

the int ended use.

PLATE NO, 3-8



sTaTe: Mass, INDEX NO.: AGGREGATE |7esteo ev. _ ORD Laboratories |

Lat: 120N wone.:  779%7 DATA SHEET |[oare: FaerBH_lQSS___—-—-——-—-——-J
LAB. SYMBOL NO.: DOAYQ TYPE OF MATERIAL: (‘rHShacLShnna____.___ _

rocanion' Malden, Massachusetts
PROOUCER Ram_c_onuming_mmny
2awret0 ®_New England Division

TESTED FOR:
USED AT

PROCESSING BEFORE TESTING . (yahine mb‘, Producer
GEOLOGICAL FORMATION AMD AGE: R ’

GRADING (CRD- G 108)(CUM. To PASSING): [TEST RESULTS l ) B #’4~3/h*‘rmt
[z ' PNl ‘ ! AGG.
4; ' .| A5S laun sp. Ga, SAT SURF DRY (CRD-C 107,108): 5 65
eIN. | on i [3/)n Lu |3 /81EABSORPTION, PLR CENT (CRD-C 107, 108): 0,3
5IN. : © | ORGANIC IMEURITIES, FIG. NO. (CRD-C 121):
aIN. 30F T PARTICLES, PER CENT (CRD-C 130): ——
3N, : PES CENT LIGHTER THMAN SP.GR,____ (CRD-C128): . b B
2. hop T PER CEMT FLAT AND ELONGATED (CRD-C 119,120):
a2 | g7 : WEIGHTED AV. % LOSS, 5 CYC. Mg80, (CRD~C 115) ' ' N
v 168 1100 v ABRASION LOSS (L.A),%,(CRD-C 117): . .1 16
v 191 | 881100 UNIT WT., LB/CU FT (CRD-C 108): | '
HI 20} 97| CLAY LUMPS, %l (CRD-C 1i8)
L R N 213470001
3N ' 1 51 h1 OO |sreciric Hear, aTuLB/DEG. F. (CRD-C 124):
NOs | 1 5 | )& [REACTIVITY WiTH NaOM (CAD-C :28)Sc,mmay 6
NO. 8 9 Ra, miv/L: i ) 3
+0. 16 Pl MORTAR - MAKING PROPERTIES (CRO - C 118) _
NO. 30 ] 1 {TYPE ___CEMENT, RATIO DAYS, . W— DAYS,_ —
NO %0 LINEAR THERMAL EXPANSION Xi0-YOEG. F. (CRD-C 125,128): .
- ~nO 100] - ROCK TYPE PARALLEL | ACROSS - oN . AVERAGL |
NO.200 ’ ) ) -
- 200"
F.uh
«[te) CRD~C 105 (B)CAD-C 104 HORTAR:
FINE AGGAEGATE COARSE AGGREGATE
MORTAR ~ BAR EXPANSION AT (00F, %o (CRD-C 123):
: 3 mo [ 8 mMO. | oMo |12 0|3 MO [ 8 MO |8 MO | i2 MO
LOW - ALK, CEMENT: “lo NayO EQUIVALENT: ] : R
HIGH ~ALK. CEMENT: © %o NazO EQUIVALENT: ’ ) : )
SOUNDNESS N CONCRETE (CRD -C 40, (14): , FaT |HW-CD | HD-Cw.
| FiNE acG. Westm-Bradford coarse ace: Rowe Cont,.Co, OF€so | 87 | _
FINE -AGG. COARSE AGG: OFE yo0 3

PL) ROGRAPMIC DATA (CAO-C 127}
- Intermediate igneous rock
Diorite - 65%
Diorite with gramitic inclusion - 31%
acid igneous rock
Granite - L%

REMAAKS:

PLATE NO, 3-9




Juae svmmoL wo.:  552])

sttt Mass WOEX WO — | AGGREGATE [iesto_ev: ORD Iahnzatggj.’ jes |
car: 1120y towe:  719% | DATA SHEET joare:  February 19 1

, Tvet of material:  (Crushed Stone
tocation:  Quincy, Massachusetts :

sroowctn Old Golony Crushed Stome Co.

saueieo ov:  New England Division

TESTED FOR:  Boston Army Base

USED AT

PROCESSING BEFORE TESTING

GEOLOGICAL FORWATION AMD AGE:

GRADING (CRD-G 103)(Cu. o PASSING):" F-E ST RESULTS ] S #'54_3/41"42
P’y , ’ FINE o " [ace. |

SIEVE AGG. i 3P. GR , SAT SURF DRY (CRD-C 107,108) .67 . |
sin. [on [qn [3/))10 Ln |3 /8njassoreTion, PER CENT (CRD-C 107, 108): - 0.7

3IN. © JORGANIC IMPURITIES, FIG. NO. (CRD-C 121):

AN, SOFT PAATICLES, PER CENT (CRD-C 130): —
S 3IN. PER CENT LIGHTER THAN SP.GR____ (CRD-C 12¢): e
238 1100 . PER CENT FLAT AND ELOMGATED (CRD-C 119,i20):

21N 09 WEIGHTED AV. % LOSS, 3 CYC. Mg80, (CRD-C113) 3

FILE 591100 . ABRASION LOSS (L. A), %%, (CAD-C N7): o .. 3

1IN, 3 gb_ 100 UNIT WT., LB/CU FT (CRO-C 1086): i

i 1i 581 98 N0OO CLAY LUMPS, *%c (CRD-C 119):

N Al 5126194000 -

i, | 2 3 | 18 | 83 {speciFic mear, aTu/LB/DEG. F. (CRD-C 124):

NO. 4 21 10 | 2)y |REACTIVITY WITH NaOH (CAD-C 128):[Sc,mMA

NO.8 - ) 20 Re,mM/LY

+0, 18 - _| ], |momTAR-MAKING PROPERTIES (CRD-C 116)

NO. 30 | . _ TYPE CEMENT, RATIO_ DAYS, - - OAYS, LY
NO 50 : - : LINEAR THEAMAL EXPANSION. X10 9DEG. f. (CRD-C 125,128 ‘
NO 100 _ ROCK TYPE PARALLEL |: ACROSS * ‘oN AVERAGE
NO.200 ' . » v : L0 9.
- 200" v " .
Foll

.{te) CAD-C. 105 (BICRD-C 104 MOATAR:

FINE AGGREGATE ] : COARSE AGGREGATE

MORTAR - BAR EXPANSION AT 00F, Yo (CRO-C 123): e
) 3 MO. | 6 MO, | 9 MO. |12 MO. | 3 mMO. | 8 MO, |9 w0 | 12 MO

LOW - ALK, CEMENT: | %o NogO EQUIVALENT: :

HIGH ALK CEMENT: Fo NaaO EQUIVALENT: ) .
SOUNONESS IN CONCRETE (CRD -C 40, 114): : FRT [HW-CO|HD-CW
| __fINE AcS. West on=Bradf coast acc: 01d Colony oFesos | 81, .

FINE AGG. . . COARSE AGG: DFE 300 .

PELIROGRAPHIC DATA (CAD-C 127):

Acid igneous rock 90% Intermediate igneous rock 1%, Dark Aphanitic ifoék 9%

REMARNS :

s b33 e stiemr

»
i

PLATE NO, 3-10°
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~ CEMENT FACTOR

5000 —

6.0

50

 4000F

3000 —

2000

'COMPRESSIVE STRENGTH, ps i

1000}

 IMANCHESTER

ROWE

NOTE:

5.0

WATER/CEMENT, RATIO |
AGGREGATE e
SAND AND GRAVEL ﬁ;f};
MANCHESTER, N.H.

| AGGREGATE

CONTRACTING co
MAI.DEN MASS

FINE

COARSE

6.0

CONCRETE WITH 2" MAXIMUM
SIZE COARSE AGGREGATE, 6-INCH
SLUMP. 6.0 % ENTRAINED AIR, TYPE
I PORTLAND CEMENT. °

70 80 - 9.0 |

CHARLES "RIVER DAM. .
CHARLES RIVER |
CONCRETE MAKING
PROPERTIES

CHARLES RIVER MASSACHUSETTS
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CEMENT FACTOR
7.0  6.0555.0

4000

. . NI 00‘
B - s o

COMPRESSIVE STRENGTH, p s i

- |
S
2000 et
1000
o ' — 1]
4.0 5.0 6.0 7.0 8.0 90 |

WATER/CEMENT, RATIO

FINE AGGREGATE
MANCHESTER SAND & GRAVEL CO

* HOOKSET, N.H.

o COARSE AGGREGATE -
LYNN SAND & STONE CO.
SWAMPSCOTT,  MASS.

NOTE: - CHARLES RIVER DAM.
CONCRETE WITH I"MAXIMUM : ‘
SIZE COARSE AGGREGATE, 3-INCH %}gﬁéi'g&s Mf,!,\,{,gR
SLUMP. 6.0 % ENTRAINED AIR, TYPE PROPERTIES
II PORTLAND CEMENT.
, o _CHARLES RIVER MASSACHUSETTS
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I sooop

' COMPRESSIVE STRENGTH, ps i

CEMENT FA

CTOR

7.060 50 . 40 ¢H,

4000}

3000 |-

2000 }—

1000 }—

0— —
40 50 6.0

70 &o-‘

WATERICEMENT RATIO

PLAINVILLE SAND & STONE

PLAINVILLE

MASS

lh{c;j*

NOTE:
~_CONCRETE WITH | 172" MAXIMUM

SIZE COARSE AGGREGATE, 3 -INCH

SLUMP. 6.0 % ENTRAINED AlIR, TYPE
II PORTLAND CEMENT.

" CHARLES RIVER DAM

CHARLES
. CONCRETE

MAKING
PROPERTIES

RIVER

9.0 |

s
k

CHARLES RIVER, MASSACHUSETTS]'
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CEMENT FACTOR

5000

70 60 50 40

4000*‘

3000

2000 p———

TCOMPRESSIVE STRENGTH, s i ' -

1000 - 1

0 L - y
40 5.0 60 7.0
- WATER/CEMENT, RATIO

OSSIPEE AGGREGATE
| OSSIPEE ~ N.H.

CORP

NOTE

SLUMP. 6.0 % ENTRAINED AIR, TYPE
I PORTLAND CEMENT.

CHARLES RIVER DAM

CONCRETE WITH 12" MAXIMUM : |
SIZE COARSE AGGREGATE, 3-INCH Cclgﬁclilé.rEEs MARII(IYQER .

CHARLES RIVER, MASSA,CHUSET,TS."‘

PROPERTIES
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